Background: Despite clear evidence demonstrating the influence of social determinants on health, whether and how clinicians should address these determinants remain unclear. We aimed to understand primary care clinicians' experiences of administering a social needs screening instrument.
ented primary care concepts were developed with this goal of integrating public health with primary care. [23] [24] [25] However, successful implementation of this integration has not been achieved at scale. To bolster the most recent momentum to address SDH in primary care, NAM released a consensus statement recommending that 12 SDH domains be routinely collected and made available in electronic health records. 26, 27 The domains include ethnicity/ race, tobacco use, alcohol use, residential address, educational attainment, financial resources, stress, depression, physical activity, social isolation, intimate partner violence, and neighborhood median household income.
Several pilot studies have been published to assess how primary care clinicians might collect SDH information. These studies have demonstrated that it is feasible for primary care clinicians to screen for SDH in a variety of primary care settings by using a variety of mechanisms. 28 -31 However, it is unclear whether knowing the social needs of patients could help clinicians address gaps in care, adapt care for patients, and improve morbidity and mortality. Furthermore, adding more required data collection for primary care clinicians could be burdensome without any benefit [32] [33] [34] if clinicians are not able to address social needs. 35, 36 Fundamentally, whether addressing SDH should be within the domain of the health care delivery system remains an unanswered question. 21, 36 To date, most studies examining SDH screening have taken place in underserved settings. 28 -30 Although NAM has called for the routine collection of SDH information in clinical practice, concerns have been raised over the burden required, as well as the absence of feasibility assessments or evidence of benefit in more affluent neighborhoods. In a recent editorial, Westfall 37 argued that practices in all communities should focus resources on what he calls "cold spots," or neighborhoods with fewer opportunities. This approach could particularly be useful in more affluent communities. In a parallel study, we demonstrate several means of calculating cold spots within a community 38 and then used these definitions to select patients for our intervention in an affluent community.
In our study, we sought to address how primary care clinicians might screen for and consider the impact of SDH by piloting a social needs screening instrument in primary care for patients who might be at greater risk based on geospatial factors. Our objective was to understand primary care clinicians' experiences with and perspectives on administering the social needs screening instrument, as well as how they might use the information in routine practice.
Methods
Between April 2016 and December 2016, we used a mixed methods design to prospectively evaluate clinicians' experiences of administering a social needs screening instrument in primary care practices. Clinicians participated in a series of learning collaboratives, while a small subset of their patients completed a social needs survey. The study was approved by the Virginia Commonwealth University Institutional Review Board.
Setting and Participants
Seventeen primary care clinicians from 12 practices in Northern Virginia within one health system participated. The practices function independently for staffing, clinical, and business activities, but they do share an electronic health record and collaborate for population management activities, including work through an accountable care organization and a centralized care management team that clinicians can refer patients to for additional help. Located within a 45-mile radius, the practices mainly care for patients in Fairfax, Loudoun, Prince William, Fauquier, and Arlington counties. These counties collectively have among the highest average income within the United States. 39 The practices jointly serve a patient population that is predominantly commercially insured (96.0%), generally more affluent, and speak English as their preferred language (84.9%). To recruit clinicians, we emailed all primary care clinicians from the 12 practices.
Intervention
Using Esri ArcMap 10.3.1, we geocoded all patients seen in the participating practices in the past year to their census tract of residence based on their reported residential address. We then identified all regional census tracts in the lowest quartile of life expectancy, poverty, education, and a validated social deprivation index (SDI), which we defined as "cold spots." Life expectancy data were extracted from the Virginia Department of Health, Division of Vital Records 40 , whereas poverty, education, and SDI were measured using the 2010 American Community Survey data. 41 We assessed poverty by calculating the percentage of the population earning less than 200% of the federal poverty level and assessed low educational attainment by the percentage who have not received a high school diploma or passed the General Education Development test. Our selected SDI, which is scored from 0 to 100 with higher numbers indicating higher deprivation, is a composite measure of social and material deprivation, which includes education, crowding, transportation, employment, poverty, housing, and family structure. 42 This methodology and its limitations are further described in an article by Liaw et al. 38 If a patient living in a cold spot had an appointment with 1 of the 17 participating clinicians, we administered a social needs survey to the patient during his or her scheduled visit before seeing the clinician. We continued to identify patients for clinicians until 10 patients were reached or the end of our study period. We excluded patients who were under the age of 18 years and who were unable to read English. Adapted from NAM's social needs measures 27 and supplemented with additional questions from the Hennepin County Lifestyle survey 43 , the patient survey included questions on transportation, food access, physical activity, dental health, safety, education, housing, mental health, social connections, substance use, finances, employment, and overall quality of life (see Appendix A). In addition to answering questions to assess whether patients had a social need in each specific domain, patients were also asked whether or not they wanted help with each domain. The completed survey was then reviewed with the clinician during their visit.
Clinicians then completed a structured diary entry for each patient who completed the social needs survey. Collected on-line within a week after the clinical encounter with each patient to limit recall bias, the diary entry included both closedended and open-ended prompts that queried about changes in care and knowledge of the patient as a result of the social needs survey and experiences of collecting the survey and addressing needs from the survey (see Appendix B for survey).
The clinicians also participated concurrently in a series of 4 learning collaboratives in which participants not only provided feedback about their experiences and perspectives but also learned about social needs screening from the facilitator and from other learning collaborative members. 44 -46 In addition to the 17 clinicians, 3 patient representatives from the practices' existing patient advisory council, 3 selected patients living in cold spots, 3 practice administrators, and 6 population health managers were divided into 3 groups based on geographic location of the practice to participate in these learning collaboratives. During these collaboratives, we shared health outcomes data from cold spots to elicit reactions and obtained feedback on ways to collect the social needs surveys. The first 2 collaboratives occurred before fielding the social needs survey so that clinicians shared their beliefs about the value of collecting SDH and provided suggestions to each other on ways to collect and address SDH as part of their care. In the last 2 collaboratives, which occurred after fielding the survey, clinicians shared experiences of collecting the survey and addressing identified needs from the survey. They also provided suggestions on how SDH might be integrated into primary care in the future.
We did not offer any financial incentives to study practices, participating clinicians, or patients completing surveys.
Data Collection
We used 3 sources for outcomes: learning collaborative transcripts, clinician diary entries, and patient social needs surveys. Learning collaboratives were recorded, transcribed, and coded. Clinician diary entries were reviewed and coded. The social needs surveys that were completed by the patients were also collected.
Statistical Analysis
We used descriptive statistics to calculate percentages and counts from closed-ended questions from the clinician diary entries. We also calculated percentages and counts of domains in which patients identified social needs and for which patients asked for assistance. The software Stata 14.2 was used for all analyses.
Qualitative Analysis
Three reviewers (ST, WL, and AK) used a template approach, which involves the directed coding of collected qualitative material based on a code manual 47 , to capture facilitators, barriers, and suggestions to improve collection of social needs and address identified social needs. The 2 learning col-laboratives that occurred before the survey administration and the 2 that occurred after the survey administration were included in the analysis; this allowed for comparison of pre-survey and postsurvey administration views from clinicians. Two reviewers coded each transcript independently.
Merged data were reviewed for discrepancies in coding and discussed by all 3 reviewers until reaching a consensus. Themes were then identified, with each theme's strength demonstrated by consistency of expression, frequency of associated coding instances, and participant agreement. 
Social Needs Survey
The social needs survey is provided in Table 1 . We found that 86.2% of patients screened positive in at least 1 of the 16 domains. However, only 3.3% of patients wanted help in any domains. The most common domains for positive screens were physical activity (53.0%), dental (25.2%), and alcohol use (14.6%). When we excluded physical activity, 70.7% of patients screened positive in at least 1 domain and 3.3% wanted help in any domain. The least common domains for positive screens were social connections (1.6%), safety (2.4%), and education (2.4%). There was a significant range in how often patients wanted help when they screened positive with 100% of patients screening positive for safety asking for help but only 3.0% of patients screening positive for physical activity asking for help.
Clinician Experiences
Clinicians reported in their postencounter diary entries that the social needs survey helped change care in 22.5% of encounters ( Table 2 ). Ways that the social needs survey changed care included providing more exercise and dietary counseling, helping address financial barriers to medications and being mindful of medication costs when prescribing, addressing behavioral health issues, and helping with transportation to access clinical services. Furthermore, clinicians reported that in 52.5% of encounters, the social needs survey helped them know the patient better (Table 2) . Specifically, clinicians reported they were able to better understand their patients' finances, relationships with family and friends, beliefs and values, and behavioral health needs. The themes and findings from our series of 4 learning collaboratives are shown in Table 3 . Specifically, although some clinicians expressed skepticism about the value of collecting SDH information before administering the social needs surveys to patients, clinicians identified value in improving interactions with patients and knowledge of their patients after the surveys were administered. For example, one clinician said the following: "It is a reminder that […] our patients have lives outside of just the medicine that we give them." Others discussed specific examples of how they changed their care and interactions: "I took extra time asking her about barriers" and "I was less inclined to assume she did not care about her health."
However, there remained concern that screening for social needs might not change practice significantly and whether or not the health care system is the right place to address social needs. For example, one clinician stated that "For at least social needs, I would think the doctor is a small little isolated part" and indicated concern that clinicians might be held responsible for one more metric. Clinicians also identified concerns about being overwhelmed with too much information and administrative burden. Furthermore, they were con- Patients who need help do not come in for visits "It's important to mention that the people who really need it may not be the ones who are actually coming in."
The information is overwhelming for physicians "And I think it does get a bit overwhelming to think about having that burden. I mean as a family practitioner, we already do so much in terms of looking at the whole person, but it just adds another dimension but I don't know how well, right now, we are equipped to deal with."
"We're doing too many things. We have too much to do. We have too little time."
Few resources exist to help patients with social needs
Providers want to address social needs but lack agency with respect to addressing social needs "Our resources as a practice are limited because we can't be paying for rides for patients. We can't be, you know, doing some of these things. So really we have to think about what we really want to accomplish with this."
Clinicians are not aware of community resources "One problem is we don't know what resources are even in our community, most of us." "There's so much that's out there that I never stumble upon until like I have one patient who has this one resource that I end up using. It would be helpful just to know what all is there, you know?"
Practices lack adequate support to address social needs "It doesn't do you much good in a system to identify issues or problems if the system doesn't have any way to address them."
Screening for social needs did not seem to help with social service delivery, but it did help clinicians to know their patients and seems to change clinician-patient interactions May change how clinician interacts with patient "The patient had a new diagnosis of diabetes and told me she did not go to the diabetes education classes because they were $250 per class. With the survey, my reaction was more understanding and I was less inclined to assume she did not care about her health."
"͓My patient͔ had a mammogram ordered from wellness visit last year but never had it done. Knowing she was from a resource poor area, I took extra time asking her about barriers that would prohibit her from getting this done this year."
May increase clinician awareness "It's a reminder that our patients, in filling out these surveys and learning more about them, that our patients have lives outside of just the medicine that we give them."
May not change practice "I don't think that other than maybe a little bit of insight making me think about those community factors more than I would if I hadn't had the survey to look at ͓. . .͔ I haven't changed anything."
Screening for social needs can cause harms "Does it make a difference that I'm actually surveying these people? Am I doing this for naught? And I guess that would be anotherѧwhat's the outcome going to do? Because I always want to do good. I took an oath to do no harm."
Continued cerned about the lack of resources to address any identified needs. When completing the learning collaborative series, clinicians indicated interest in further exploring how social needs screening might be more broadly applied. They indicated interest in finding out whether or not addressing social needs might improve health outcomes and spent significant amounts of the time during the learning collaborative brainstorming ways to better address identified social needs.
Discussion
Although prior studies have examined the feasibility of screening for social needs in primary care practices, our study adds to the literature by examining primary care clinicians' experiences of collecting SDH information. Through diary entries and learning collaboratives, clinicians reported that knowing patients' social needs changed what they did and improved communication for a substantial number of patients. Because primary care values patient relationships and continuity of care, screening for social needs may play a role not only in helping address the social needs of patients but also in building the patient-clinician relationship. Improvement in both of these areas may in turn be able to reduce the disparities that are found in patients who come from these cold spot neighborhoods. 37 Furthermore, whereas other studies have focused on social needs screening in underserved communities, our study was able to demonstrate substantial social needs in a subset of a population in an affluent community. This may make the case for screening a subset of patients for social needs in affluent communities.
However, significant work needs to be done before the dissemination and implementation of social needs screening. Clinicians in our study spoke about the need for more meaningful resources to address social needs, more education on how to best address social needs, and the need for collaborations with community partners to adequately address social needs. Creating these resources and community-clinical partnerships will take substantial work and time; clinicians will need to be supported in these activities if they are to be expected to screen for and address social needs within their practices.
Interestingly, whereas 70.7% of patients screened positive for at least one social need (excluding physical activity), only 3.3% asked for help for a social need. It would likely be overwhelming for primary care clinicians to address social needs in more than half of their patients; however, clinicians could potentially focus on the smaller proportion of patients who sought help 
Limitations
There are several limitations to our study. First, our clinician sample may not be representative of all primary care clinicians, but rather biased by self-selection to participate among clinicians more interested in addressing SDH. Second, selection bias may exist from our patient sample for 3 reasons: (1) the cold-spotting methodology used may have excluded patients who did not live in a cold spot who have social needs, (2) patients who could not read English were excluded, and (3) patients who did not show up for their visit were excluded. However, it may be the case that in most primary care practices, it would not be practical to initially target interventions to address social needs in patients who do not come for appointments. Third, we had a limited sample size from clinics within one health system. Although our study demonstrated that there is value in screening for social needs even in an affluent population, it may not be representative of clinician experiences in other settings and may not represent the proportion of patients with social needs in other settings. Furthermore, different health care settings may have different resource availability. Fourth, although our social needs survey (Appendix A) is derived from NAM's social needs measures and the Hennepin County Lifestyle Survey, it is not a validated instrument. Fifth, because this study focused on the experiences of clinicians screening for social needs, our sample of patients is small and may limit findings from the patient responses on the social needs survey.
Conclusions
Our study suggests that clinicians may find value in screening for and addressing social determinants of health in their practice. Finding out about patients' social needs may not only change care but also may help improve the patient-clinician relationship. However, before social needs screening is widely implemented, more work is needed to develop resources for primary care clinicians to address identified social needs, particularly those with which patients ask for help. Future studies are also needed to assess the health benefits of social needs screening in primary care before widespread implementation. If these associations are found, there are potentially significant implications on how primary care clinicians could address SDH in their practices.
